Measuring the validity and reliability of research instruments by Mohamad, Mimi Mohaffyza et al.
 Procedia - Social and Behavioral Sciences  204 ( 2015 )  164 – 171 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Faculty of Technical and Vocational Education, University of Tun Hussein Onn Malaysia.
doi: 10.1016/j.sbspro.2015.08.129 
ScienceDirect
4th World Congress on Technical and Vocational Education and Training (WoCTVET), 5th–6th 
November 2014, Malaysia 
Measuring the Validity and Reliability of Research Instruments 
 
Mimi Mohaffyza Mohamad ͣ *, Nor Lisa Sulaimanb, Lai Chee Sern,c Kahirol Mohd 
Sallehd 
abcd Department of Engineering Education, 
Faculty of Technical and Vocational Education, University Tun Hussein Onn Malaysia 
Abstract 
This paper discussed how the applying of Rasch Model in validity and reliability of research instruments. Three sets of research 
instruments were developed in this study. The Felder-Solomon Index of Learning Styles (ILS) is essential to find out the learning 
style abilities of learners. Students’ Perception in Cognitive Dimension (SPCD) was developed to identify student perception 
toward their cognitive abilities, and Students’ Cognitive Mastery Achievement Test (CMAT) is used to measure student mastery 
in a particular subject. The study aims to produce empirical evidence of validity and reliability using the Rasch Model. A small 
survey was conducted on 28 vocational college students enrolled in the Building Construction course. The ILS consists of four 
constructs, whereas the SPCD and CMAT validate based on three constructs. The value of reliability was based on Cronbach 
alpha with appropriate values range. The construct validity was analyzed based on the Rasch model with infit and outfit mean 
square (MNSQ) value. Three experts in the building construction subject examined the content validity of SPCD and CMAT. 
Assessor agreement can be calculated as percent-agreement. Percent-agreement statistics can be calculated and explained easily. 
In summary, Rasch Model is suitable to apply in instrument validation process because the concept of item response theory. 
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1. Introduction 
The Rasch Model referred to as Item Response Theory models, and those that fall into the tradition of True Score 
models, encompasses a set of rigorous prescriptions for what scientific measurement would be like if it were to be 
achieved in the social sciences. (Bond, 2003). Reliability means that the scores of an instrument are stable and 
consistent (Creswell, 2005).  
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The scores should remain the same when the instrument is administered repeatedly at different times, and it should 
remain consistent. Validity, on the other hand, means that the individual scores of an instrument are meaningful and 
allow the researcher to draw good conclusions from the sample population being studied (Crewell, 2005). Reliability 
and validity are the issues combine in very complicated ways. Reliability can be more easily understood by 
identifying the testing methods for stability and consistency. To ensure that both issues are satisfied, the pilot test 
was administered to a school where the respondents were not involved in the actual research. The study described 
the application of internal consistency reliability in the Felder-Solomon Index of Learning Styles (ILS), Students’ 
Perception in Cognitive Dimension (SPCD), and Students’ Cognitive Mastery Achievement Test (CMAT), which 
show that the scores of each instrument are reliable and accurate. The indicators that should be observed in the 
reliability values are Cronbach alpha (α) value, person reliability value, person measure, and valid responses 
(Azrilah Abdul Aziz, 2010). The consistency responses examined by the Rasch model interpretation on person and 
item reliability are explained with Kuder-Richardson (KR-20) and coefficient alpha (Cronbach, 1984) values. This 
analysis applied KR-20 to determine reliability within the range of 0.00 to 1.00. Reliability values close to 1.00 
indicate that the investigated factors can be measured. Fraenkel and Wallen (1996) stated that the reliability item can 
be accepted if the alpha is .70 to .99, whereas Kubiszyn and Borich (2000) suggested that α value within the .80 to 
.90 range is acceptable. In social science, the acceptable α value is .60 (Ghazali, 2008), which is also practiced by 
other researchers. 
 
2. Research Objectives 
 
The objectives of the study are as follows: 
 
i) To analyse the reliability of the ILS, SPCD, and CMAT instruments; 
ii) To analyse the value of separation index in the ILS, SPCD, and CMAT instruments; 
iii) To distinguish the sufficiency of PTMEA and item fit in defining the terms in research instruments; and 
iv) To analyse the content validity used in percent-agreement validity. 
 
3. Methodology 
 
 The survey was considered as a pilot study; data were collected from 28 students enrolled in the Building 
Construction course in vocational college. Data were analyzed using Winstep version 3.69.11 and justification of 
analysis is based on the Rasch model. Descriptive analysis in percent-agreement was performed for content validity 
represent the expert validation process. 
. 
 
4. Data Analysis 
 
 Research applied internal consistency reliability to determine the scores in the ILS, SPCD, and CMAT. The 
scores from each instrument are reliable and accurate. The indicators that should be observed in the reliability values 
are: Cronbach alpha (α) value, person reliability value, person measure, and valid responses (Azrilah Abdul Aziz, 
2010). The consistency responses examined by the Rasch model interpretation on person and item reliability were 
explained with Kuder-Richardson (KR-20) and coefficient alpha (Cronbach, 1984) values. The current research 
applied KR-20 to determine reliability within the range of 0.00 to 1.00. Values close to 1.00 indicate that the 
investigated factors can be measured. Fraenkel and Wallen (1996) stated that the reliability of items is acceptable if 
the alpha is within .70 and .99. Kubiszyn and Borich (2000) determined that α value within .80 and .90 is 
acceptable. In social science, the acceptable α value is .60 (Ghazali, 2008), which is also practiced by other 
researchers. Table 1 shows the acceptable reliability values for person and item reliability. This table is part of the 
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rating scale instrument developed by Fisher (2007) based on Rasch literature and his extensive experience in 
conducting Rasch analysis in different settings. 
 
 
                                 Table 1: Rating Scale  
 
 
 
 
 
 
 
 
 
 
4.1 Reliability and Item Separation Index 
 
Statistics was used to measure the test reliability of inter item consistency. A higher value indicates a strong 
relationship between the items on the test, whereas, a lower value indicates a weaker relationship between test items. 
This research applied KR-20 to determine reliability within the range of 0.00‒1.00. Values close to 1.00 mean that 
the investigated factors can be measured. Fraenkel and Wallen (1996) stated that the reliability item can be accepted 
if the alpha is within .70‒.99. Kubiszyn & Borich (2000) determine that α value within .80‒.90 is acceptable. The 
acceptable α value in social science the acceptable is .60 (Ghazali, 2008), which is also applied by other researchers. 
Table 2 shows that the Kuder Richardson 20 (KR-20) and Cronbach alpha values of all research instruments (ILS, 
SPCD, and CMAT) are acceptable because the research values used ranged from .81 to .90 (Fisher, 2007), as shown 
in Table 3. A higher value indicates a strong relationship between the items on the test, whereas a lower value 
indicates a weaker relationship between the test items. The person and item reliability values were based on the 
Fisher (2007) rating scale instrument. The separation index was acceptable because values higher than 2 are also 
acceptable (Siti Rahayah et al., 2010; Keefee, 1989). 
 
 
                               Table 2: Item Reliability and Separation Index 
 
Research 
Instruments 
Person 
 
Items  
Cronbach 
Alpha 
(α) 
Reliability Separation 
Index 
Reliability Separation 
Index 
ILS .71(fair) 2.25 .77(fair) 2.84 .81 
SPCD .87(good) 2.58 .70(fair) 2.54 .89 
CMAT .68(fair) 0.68 .95(excellent) 4.38 .79 
 
 
                              
    Table 3: Rating Scale Instrument Quality Criteria 
Person and Item Measurement Reliability 
Poor <.67 
Fair .67-.80 
Good .81-.90 
Very Good .91-.94 
Excellent >.94 
 
 
Person and Item Measurement Reliability 
Poor <.67 
Fair .67-.80 
Good .81-.90 
Very Good .91-.94 
Excellent >.94 
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4.2 Point Measure Correlation and Item Fit 
 
 The definition of validity has undergone several changes. Validity test is divided into three types: criterion-
related, content, and construct validity (Creswell, 2005). Content validity was used in the current research to 
measure how well the questions represent the possibilities of questions available. Experts in the building 
construction subject (BCS) were employed to evaluate the content validity of the questions. Construct validity used 
the Rasch model to determine whether the scores of an instrument are significant, meaningful, useful, and purposive. 
Three misfit patterns were considered in the construct validity of the measured item: point measure correlation  
 
(PtMea Corr) and infit and outfit mean square (MNSQ). Point measure correlation was carried out on each item in 
the research instruments to test whether all items move in one direction with the construct. Index in the positive 
range indicates that the measured items are parallel to the construct (Siti Rahayah et al., 2010). The infit and outfit 
MNSQ of each item and the respondent should be within the range of 0.60 to 1.40 (Bond & Fox, 2007). Individual 
items outside this range were removed or modified. The construct validity analyzed by Winsteps was based on the 
four ILS constructs of the Rasch model: processing, perception, input, and understanding.  
 
 Table 4 shows the infit and outfit MNSQ values of the items that measured the construct of the ILS 
processing dimension. The MNSQ range was 0.6 to 1.4, and all items in the processing dimension were within 
acceptable range. The PtMea Corr value was in the positive index; therefore, it was integrated into the construct. 
Table 5 shows the perception dimension of the ILS. All values were within the suggested range. No items in this 
construct were required to be removed. The PtMea Corr was within the positive range. 
 
        Table 4: ILS Processing Dimension                                           Table 5: ILS Perception Dimension 
 
Table 6 illustrates the items in the input dimension. The infit and outfit MNSQ values were between 0.6 
and 1.4, and within the acceptable range. Moreover, the PtMea Corr was in the positive index, and no items needed 
to be removed or modified. Table 7 presents the construct for understanding the ILS dimension. The highest infit 
value was 1.25, and the lowest was 0.87; meanwhile, the outfit value was within the range of 1.30 to 0.81. The 
MNSQ values can be accepted to the items. 
 
 
 
 
 
 
 
 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
2 1.32 1.36 0.25 
6 1.07 1.19 0.10 
10 1.09 1.12 0.11 
14 0.94 0.91 0.37 
18 0.90 0.88 0.40 
22 0.78 0.75 0.62 
26 0.98 1.11 0.26 
30 0.81 0.78 0.58 
34 1.07 1.04 0.17 
38 0.96 0.95 0.34 
42 0.95 0.86 0.34 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
1 0.85 0.73 0.47 
5 1.15 1.17 0.00 
9 1.11 1.21 0.04 
13 1.05 1.15 0.08 
17 0.96 0.93 0.34 
21 1.10 1.12 0.10 
25 0.97 0.95 0.31 
29 0.85 0.72 0.48 
33 0.96 0.94 0.34 
37 0.86 0.69 0.45 
41 1.03 1.15 0.13 
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Table 6: ILS Input Dimension            Table 7: ILS Understanding Dimension                              
                                            
 
 
Table 8 shows the infit and outfit MNSQ values of all items that measured the construct of cognitive 
perception for the SPCD instrument. The MNSQ range was 0.6 to 1.4, and most of the items in the knowledge 
construct were acceptable, except for items 5 and 8, which exceeded the 1.4 range of the MNSQ and thus needed to 
be modified. The PtMea Corr value was in the positive index, and therefore integrated into the construct. Table 9 
presents the skills construct of cognitive perception. Item 14 shows that the infit MNSQ value of 1.80 exceeded the 
range and should be removed. The rest were acceptable because these were between 0.6 and 1.4, and the PtMea Corr 
was in the positive index. 
 
 
  Table 8: Knowledge Construct                                                 Table 9: Skills Construct 
 
                                                                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 10 shows the infit and outfit MNSQ values of all items that measured the construct of knowledge 
dimension in the BCS. The MNSQ range was 0.6 to 1.4, and most of the items in the knowledge dimension were in 
the acceptable range, except for item 7, which was removed because it exceeded the range. The PtMea Corr value 
was in the positive index, and therefore included in the construct.  
 
 
 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
3 1.08 1.13 0.03 
7 0.89 0.70 0.39 
11 1.10 1.11 0.10 
15 1.16 1.23 0.02 
19 0.99 0.70 0.17 
23 1.10 1.03 0.08 
27 0.94 0.86 0.36 
31 0.96 0.99 0.27 
35 0.90 0.76 0.41 
39 1.03 1.10 0.02 
43 0.84 0.66 0.49 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
4 1.25 1.30 0.16 
8 1.06 1.05 0.17 
12 1.06 1.04 0.18 
16 0.95 0.89 0.35 
20 0.98 1.01 0.29 
24 1.03 0.96 0.14 
28 0.96 0.96 0.32 
32 1.00 0.97 0.27 
36 1.00 0.92 0.24 
40 0.87 0.81 0.48 
44 1.04 1.04 0.18 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
1 0.75 0.77 0.48 
2 0.78 0.82 0.62 
3 1.09 1.08 0.35 
4 0.63 0.62 0.71 
5 1.42 1.45 0.23 
6 1.08 0.99 0.69 
7 0.66 0.70 0.28 
8 1.52 1.88 0.28 
9 0.64 0.66 0.51 
10 0.97 1.05 0.26 
11 1.06 1.21 0.44 
12 0.79 0.81 0.64 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
13 0.71 0.79 0.32 
14 1.80 1.20 0.19 
15 0.92 0.96 0.42 
16 0.52 0.57 0.28 
17 1.09 1.31 0.40 
18 0.85 0.79 0.48 
19 0.64 0.66 0.61 
20 1.19 1.21 0.45 
21 1.00 0.96 0.70 
22 1.14 1.11 0.54 
23 1.33 1.13 0.46 
24 0.62 0.65 0.59 
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                 Table 10: Problem Solving Construct 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
25 0.81 0.82 0.65 31 1.09 1.25 0.46 
26 0.84 0.89 0.52 32 0.95 1.01 0.45 
27 0.67 0.86 0.10 33 0.79 0.91 0.40 
28 0.94 1.02 0.52 34 0.67 0.67 0.70 
29 1.32 1.33 0.45 35 0.63 0.62 0.80 
30 0.96 0.98 0.50 36 0.86 0.85 0.73 
 
 
Table 11 shows infit MNSQ and outfit MNSQ value of all items that measured the construct of knowledge 
dimension in BCS. The range of MNSQ is 0.6 to 1.4 and most of the items in knowledge dimension are in 
acceptable range except item 7 have to remove because exceeded the range. The value of Pt Measure Correlation is 
in positive index so it is get into construct. Table 12 illustrates the construct of skills in cognitive dimension. Item 14 
had to remove because it exceeded range of 1.4 in infit MNSQ. The value of Pt Measure Correlation is in positive 
index so it is get into construct. 
 
 
          Table 11: Knowledge Dimension                                     Table 12: Skills Dimension  
                                                                                                         
      
 
  
 
 
 
 
 
 
 
Table 13 presents the construct of problem solving dimension. Three items were measured in this construct; 
the infit and outfit MNSQ value of item 19 was 1.85, which exceeded the 1.4 range. The item was therefore 
removed. The derived PtMea Corr value was in the positive range. 
 
 
                                            Table 13: Problem Solving Dimension 
Entry Number Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
17 1.34 1.29 0.28 
18 0.98 0.99 0.42 
19 1.85 1.85 0.21 
 
4.3 Content Validity 
 
 Content validity is the extent to which the questions on the instrument and the scores from these questions 
represent all possible questions that could be asked about the content or skill (Creswell, 2005). The present research 
used content validity to examine the information, content areas, and difficulty of the questions. Three BCS experts 
employed as assessors determined the content construct of SPCD and CMAT. Assessor agreement can be calculated 
as percent-agreement. Percent-agreement statistics can be easily calculated and explained (Stemler Steven, 2004). 
The simple table of percent-agreement proposed by Abu Bakar and Bhasah (2008) was used to determine the 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
1 0.49 0.44 0.17 
2 0.52 0.50 0.08 
3 0.53 0.52 0.36 
4 0.52 0.51 0.62 
5 0.90 1.05 0.31 
6 1.36 1.27 0.16 
7 2.16 1.18 0.41 
8 0.77 0.74 0.59 
Entry 
Number 
Infit 
MNSQ 
Outfit 
MNSQ 
Pt Measure 
Correlation 
9 0.80 0.69 0.55 
10 0.71 0.69 0.45 
11 0.62 0.64 0.27 
12 0.72 0.71 0.31 
13 1.23 1.03 0.57 
14 1.73 0.64 0.34 
15 0.71 0.71 0.61 
16 1.36 1.17 0.31 
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assessor scores, as shown in Table 14. Three scales were used to evaluate the constructs: scale 1 represents items 
that are unsuitable for measurement; scale 2 represents items that can be measured; and scale 3 represents items that 
should be improved. Result also show only six items need to be revised 
 
 
                    Table 14: Percent-Agreement SPCD 
 
Items 
 
Constructs 
Expert 1 Expert 2 Expert 3 Percent- 
Agreement Scale 
1 2 3 1 2 3 1 2 3 (%) 
 Knowledge Dimension           
4 Differentiate  √    √   √ 67 
12 Classifying   √  √   √  67 
 Skills Dimension           
22 Preparing report  √   √    √ 67 
 Problem Solving Dimension           
27 Differentiate the failure   √  √   √  67 
32 Various idea  √   √    √ 67 
36 Theory and logic   √   √  √  67 
   
  
 Table 15 presents the percent-agreement of CMAT. Nineteen items were used in this test. The experts 
agreed that only three items should be revised. The expert rating scale was equal to the SPCD scale. 
 
 
              Table 15: Percent-Agreement CMAT 
 
Items 
 
Construct 
Expert 1 Expert 2 Expert 3 Percent- 
Agreement Scale 
1 2 3 1 2 3 1 2 3 (%) 
 Knowledge Dimension           
6 Explain the details and elements   √  √    √ 33 
 Skills Dimension           
12 Skills with the ability to apply the 
analysis 
  √  √   √  67 
15 Specific procedures to apply 
techniques 
  √  √   √  67 
6 
Apply their skills through a 
strategic work plan 
 √    √   √ 33 
 
 
5. Conclusion 
 
  
 This is the process of validation research instruments, however there is another approach or analysis to 
conduct the validation process. The application of the Rasch model in validity and reliability research instruments is 
valuable because the model able to define the constructs of valid items and provide a clear definition of the 
measurable constructs that are consistent with theoretical expectations. Interestingly, this model can be effectively 
used on items that can be measured consistently and used for valid response patterns. In conclusion, the findings 
satisfied the research design for examining the suitability of items in research instruments that fit the model. Thus, 
improving the quality of instruments to measure the construct is important to constructing and measuring variables. 
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